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基于凌阳 SPCE061A 处理器对 CPU 的运行原理和仿真实现方法进行了探索性的研
究，目的是找出针对不同 CPU 结构的通用仿真方法。 
本文初步实现了基于 SPCE061A 的通用嵌入式软件指令仿真工具 USMIC，该
工具主要是以基于面向对象技术的 Visual C++6.0 为开发工具，其功能主要实现
对开发者按照汇编语法规则输入的汇编源程序进行识别、仿真执行并给出仿真结
果，仿真的整个过程均在可视化窗口中实现。对 USMIC 工具进行的初步测试结果






































Software simulation is used to test the validity and performance of the structure in 
embedded system, which greatly reduces the cost and time of development. In 
addition, it's an important method to guarantee and improve the reliability of 
embedded developing software. But at present, most of the software simulation 
platform for simulating CPU module in embedded system is based on the binary code 
after compiling, which causes the dependence to the compiler of specific 
microcontrollers, and hinders the development of software simulation. This thesis 
proposes an instruction simulation method based on the source code. In this way, the 
simulation of embedded application software code is directly taken from the assembly 
code, but not from specific machine language. This thesis also proposes the "three 
analysis "method based on the principle of compiling.  
Among the software simulation tools in embedded system, there is still short of 
the sunplus SPCE061A microprocessor simulation software. And mainstream 
simulators are mainly used for a specific type processor, still lacking universal 
software simulation platform in embedded system. In view of this situation, and based 
on the sunplus SPCE061A microprocessor, this thesis has done a lot of work to search 
after the functional principle of CPU and the method of simulation ,and to find out the 
universal simulation method to kinds of CPUs. 
This thesis has primarily realized the universal embedded software simulation 
tools USMIC based on SPCE061A, and it mainly uses Visual c++ 6.0 which is based 
on object-oriented technology as development tools. USMIC's main function is to 
identify the source code, execute it, and then put out the simulation results, right after 
the developer puts in the assembly source code in accordance with grammatical rules. 
The whole process of simulation can be monitored in visual window. The preliminary 
test of USMIC tool shows that USMIC has realized functional simulation of assembly 
source code of sunplus SPCE061A. 
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重大的损失。如美国 IBM 公司开发 OS/360[2]系统耗掉大量人力财力后，在后期
仍然发现了上千个错误。美国放射治疗仪由使用机械安全互锁装置的 Therac 6
改进到使用软件安全互锁装置的 Therac 25 型后，故障率也由零演变到造成了
两人死亡和多人受伤的重大医疗事故。海湾战争中 F/A–18 飞机飞行控制系统



















嵌入式 CPU 指令系统通用仿真研究与实现 
 2
研究并提出了多种可靠性模型和预测方法，如 1972 年提出的 Jelinski—
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